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Background: Improved laproscopic experience and techniques have made laparoscopic cholecystectomy
(LC) feasible options in cirrhotic patients. This study was designed to compare the risk and beneﬁts of
open cholecystectomy (OC) versus LC in compensated cirrhosis.
Method: A randomized prospective study, in the period from October 2002 till December 2006, where
110 cirrhotic patients with symptomatic gallstone were randomly divided into OC group (55 patients)
and LC group (55 patients).
Results: There was no operative mortality. In LC group 4 (7.33%) patients were converted to OC. Mean
surgical time was signiﬁcantly longer in OC group than LC group (96.13þ 17.35 min versus 76.13þ 15.12)
P< 0.05, associated with signiﬁcantly higher intraoperative bleeding in OC group (P< 0.01), necessitating
blood transfusions to 7 (12.72%) patients in OC group. The time to resume diet was 18.36þ 8.18 h in LC
group which is signiﬁcantly earlier than in OC group 47.84þ 14.6 h P< 0.005. Hospital stay was signif-
icantly longer in OC group than LC group (6þ 1.74 days versus 1.87þ 1.11 days) P< 0.01 with low
postoperative morbidity.
Conclusion: LC in cirrhotics is still complicated and highly difﬁcult which associates with signiﬁcant
morbidity compared with that of patients without cirrhosis. However, it offers lower morbidity, shorter
operative time; early resume dieting with less need for blood transfusion and reducing hospital stay
than OC.
 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The advantage of laproscopic cholecystectomy (LC) has been
extensively published, and LC has become the gold standard in
treating benign gallbladder diseases.1,2 Growing experience has
allowed the use of LC in more complex procedures, such as in
cirrhotic patients.3
The technical challenge and the risk of performing open
cholecystectomy (OC) in patients with compensated cirrhosis and
symptomatic gallstone disease have been documented.4–7 LC may
offer a better option because the magniﬁcation and availability of
newer instrument like Ligasure and the ultrasonic shears.3,8,31
Infection with hepatitis C virus (HCV) has become the most
important public health problem in Egypt. Chronic viral hepatitis Cr st, Rady tower, 3rd ﬂoor,
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ciates Ltd. Published by Elsevier Ltand infection with schistosoma mansoni are the two major causes
of chronic liver disease in Egypt.9 The severity of cirrhosis, assessed
with Child–Pugh classiﬁcation, is a major determinant in deciding
which treatment approach is optimal.10
Current available studies on LC in cirrhosis are too small to
determine any statistically signiﬁcant difference in outcomes
between LC and OC. The results of these studies are different, and
no prospective trial comparing LC to OC has been performed in
cirrhotic patients.31
The present study is a prospective randomized study comparing
the result of OC and LC in patients with compensated cirrhotic and
symptomatic gallstone disease.
2. Material and method
Altogether 110 patients with compensated cirrhosis and symp-
tomatic gallstone, in the period from October 2002 till December
2006, were randomly divided into open cholecystectomy group (55
patients) and laproscopic cholecystectomy group (55 patients) at
Mansoura university hospital, Mansoura, Egypt. OC group includesd. All rights reserved.
Table 2
Severity of hepatic cirrhosis.
patients OC group n (%) LC group n (%) P value
Child–Pugh class
A 43 (78.2%) 47 (85.5%) 0.672
B 12 (21.8%) 8 (14.5%)
C 0 0
Aetiology of cirrhosis:
Hepatitis C 31 32 0.42
Hepatitis B 11 8
Hepatitis C and B 3 5
Pure bilharzial periportal ﬁbrosis 10 10
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44.6210.2 years while LC group includes 26 (47.3%) males and 29
(52.7%) females with mean age 46.49 8.6 years.
All patients were subjected to thorough history and clinical
examination focused on manifestation of gallstone disease and
chronic liver disease. The following investigations were performed:
- whole blood picture
- liver function tests (serum albumin, SGOT, SGPT , prothrombine
time , INR)
- creatinine , urine and stool analysis
- HCV and HBV markers
- Abdominal ultrasound to show the state of the liver, portal
vein, gallbladder, and CBD
The diagnosis of cirrhosis had been proven on ultrasound
ﬁnding and liver biopsy. The Child–Pugh classiﬁcation system was
used to assess the severity of cirrhosis. No patient in this study had
a Child class C cirrhosis. Informed consent was obtained from every
patient for operation and inclusion in the study.
Randomization was performed using ‘‘sealed envelops’’ tech-
nique. The envelops were drawn and opened by a nurse not
otherwise engaged in the study before operation.
All patients were performed under general anesthesia; hepato-
toxic drugs were avoided. A standard 4 ports laproscopic procedure
was performed for all LC group by using two 5 mm ports and two
10 mm ports after pneumoperitoneumwas established using a ver-
ess needle. The intraabdominal CO2 pressure was controlled at the
level of 14 mmHg. The OC was completed with 14 cm subcostal
incision in 33 patients and right upper paramedian incision in 22
patients. Hemostasiswas achievedwith electrocautary and ligasure.
Abdominal drain was placed in the operative ﬁeld for all patients.
The ﬁnite end points were conversion rate and surgical timewas
documented as well as intraoperative ﬁndings. Intraoperative
bleeding recorded as less than 250 mL, 250–500 mL, andmore than
500 mL, and Blood transfusion. Times to resume diet and post-
operative subjective pain score using VAS (visual analogue scale)
were recorded (measured on the 1st, 3rd, 7th postoperative days11).
Hospital stays and postoperative complications were recorded.
Thepatientswere followedupweekly for the1stmonth,monthly
for ﬁrst threemonths and every threemonths for oneyear, clinically,
laboratory (liver function) and radiological (abdominal ultrasound).
SPSS 10.0 statistics software was used to establish the data base.
Statistical comparison between OC and LC group were made with
students T test for categorical variables, and Wilcoxon’s rank sum
test for variable with continuous or ordinal distributions. Statistical
signiﬁcance was deﬁned as P< 0.05
3. Results
The demographic data and clinical presentation for both groups
were shown in Table 1 with no statistical difference observed
between the both groups as regard to age, sex, clinical presentation
(Table 1) and severity of liver cirrhosis (Table 2).Table 1
Patient’s demographic data and clinical presentation.
patients OC group n (%) LC group n (%) P value
Age meanþ SD 44.62 10.29 46.49 8.6 0.604
Sex
Male 30 (54.5%) 26 (47.3%) 0.543
Female 25 (45.5%) 29 (52.7%)
Clinical presentation
Biliary colic 49 (89%) 53 (96.4%) 0.431
Acute cholecystitis 6 (10.9%) 2 (3.6%)In LC group Cirrhosis was diagnosed as secondary to hepatitis C
in 32 patients, hepatitis B in 8 patients, hepatitis C and B in 5
patients and pure bilharzial periportal ﬁbrosis in 10 patients, while
in OC group cirrhosis was diagnosed as secondary to hepatitis C in
31 patients, hepatitis B in 11patients, hepatitis C and B in 3 patients
and 10 had pure bilharzial peiportal ﬁbrosis Table 2.
Laproscopic cholecystectomy was successfully completed in 51
out of 55 cases. Four cases (7.33%) were converted to open chole-
cystectomy, because of uncontrollable liver bed bleeding in two
patients and insufﬁcient visualization of Calot’s triangle in another
two patients.
Mean surgical times were signiﬁcantly shorter in LC group. The
mean SD (inminutes) of OC group and LC groupwas 96.1317.33
versus 76.1315.13, respectively, (P< 0.05). The mean time to
resume diet (hours) was 18.36þ 8.1 in LC group was signiﬁcantly
earlier than in OC group 47.84þ14.97 (P< 0.005). Also, pain score
measured in 1st, 2nd and7th day signiﬁcantly reduced in LC group
(P< 0.05). The length of hospital stay (days) was signiﬁcantly
longer in OC group with a mean hospital stay 61.74, compared
with a mean hospital stay 1.871.11 for LC group as shown in
Table 3.
Estimated intraoperative bleeding ofmore than 250 ml occurred
in 28 (50.9%) patients in OC group and 13 (23.63 %) patients in LC
group, the difference between the two groups was statistically
signiﬁcant (P¼ 0.01) (Table 4). Patients in LC group didn’t require
blood transfusion during hospital stay, but 7 patients (12.72%) in
the OC group required 1–2 units blood during surgery. The esti-
mated postoperative blood loss was statistically insigniﬁcant
between both group (Table 4).
Postoperative complications for each group were presented
in Table 5. In LC group, 13 postoperative complications occurred
in 7 patients. While in OC group, 46 postoperative complica-
tions occurred in 19 patients. Patients’ morbidity was more
frequent in OC group than LC group, statistically signiﬁcant
difference observed in wound complication (P< 0.05) and
deterioration of liver function (P< 0.05). No operative mortality
in both groups.4. Discussion
Cholethiases in patients with cirrhosis occurs twice as often as
in general population.12–14 That’s caused by increased intravascularTable 3
Comparison of perioperative variables of two groups.
OC group LC group P value
Operative time (min) 96.13 17.33 (61–142) 76.13 15.13 (53–96) <0.05
Hospital stay (days) 6 1.74 (3–9) 1.87 1.11 (1–5) <0.01
Time to resume diet (h) 47.84 14.97 18.36 8.1 <0.005
Postoperative pain
1st day 7.93 1.09 4.12 0.67 <0.05
2nd day 5.84 1.08 2.34 0.66 <0.05
7th day 4.41 0.77 1.1 0.65 <0.05
Table 4
Intraoperative and postoperative blood loss.
OC group LC group P value
Intraoperative
<250 27 (49.1%) 42 (76.36%)
250–500 19 (34.5%) 11 (20%) <0.01
>500 9 (16.4%) 2 (3.64%)
Blood transfusion 7 (12.72%) 0 <0.05
Postoperative
<250 46 (83.61%) 52 (94.5%)
250–500 5 (9.1%) 3 (5.5%) <0.238
>500 4 (7.3%) 0
S. El-Awadi et al. / International Journal of Surgery 7 (2009) 66–6968hemolysis, hypersplenism and increased level of estrogen with
reduction in gallbladder emptying and motility.13,15 Worthwhile
cholecystectomy in cirrhotic is associated with high rate of
mortality (7–20%) andmorbidity (5–23%) related to excessive blood
loss, postoperative liver failure, and sepsis.16,17 The increased risks
led to reluctance to undertake elective cholecystectomy in patients
with cirrhosis and symptomatic gallstones disease.10–17
Since the introduction of LC, the question of whether cirrhotic
patients might beneﬁt from this less invasive approach has arisen.
It is well known that LC allows for shorter hospital stays and
operative times, faster operative rehabilitation, reduced wound
complications and less total costs for noncirrhotic patients when
compared with open cholecystectomy.18–20,31
In this study, the patients who underwent LC had signiﬁcantly
shorter surgical times, hospital stay and less postoperative pain
than in OC group also, absence of intraoperative intestinal retrac-
tion and less pain in LC group explain the low occurrence of post-
operative ileus and early resume to diet. This state also conﬁrmed
by Wu J et al.,22 Saeki H et al.,21 and Poggio et al.7
In recent reports, conversion rates during LC ranged from 0 to
9%.23,24,32 Our rate of conversion to open cholecystectomy (7.33%)
was similar to published data for LC in noncirrhotic patients pop-
ulation.18,25 Conversion is not a complication, but a mean for to
prevent more serious problems. Absolute indications to convert
include bleeding not readily controlled laproscopically and inability
to recognize the anatomy properly.
At the commencement of laproscopic procedure, special care
should be taken during trocar insertion to avoid injury to dilated
abdominal wall veins. The subxiphoid ports was placed more to the
right of the midline to avoid the falciform ligament and accompa-
nying umbilical vein. We believe in meticulous care to maintain
hemostasis so, blunt dissection was avoided to minimize bleeding
once and variety of techniques other than electrocautary, including
Ligasure is available.
In this study the reduced blood loss in LC group, whether
operative or postoperative, is related to meticulous dissection
(magniﬁed surgical ﬁeld) and pneumoperitonum barohemostatic
effect and using Ligasure in dissection. These data correlate with
ﬁnding of Wu J et al.,22 Poggio J et al.,7 and Yardel et al.3Table 5
Postoperative complications rate.
OC group LC group P value
Morbidity 19 patients 7 patients
Pulmonary infections 5 (9.1%) 3 (5.5%) <0.561
Deterioration of liver function 9 (16.4%) 3 (5.5%) <0.05
Ascetic leak 6 (10.9%) 2 (3.6%) <0.062
Bile leak 3 (5.5%) 3 (5.5%) <0.452
Mild encephalopathy 3 (5.5) 0 <0.437
Wound infections 10 (18.2%) 1(1.8%) <0.05
Incisional hernia 8 (14.5) 1(1.8%) <0.05
Internal hemorrhage 2 (3.6%) 0 <0.42
46 13Wound problems such as infections, dehiscence, and post-
operative hernia are complications that rise postoperative
morbidity for OC in cirrhotics as Bloch et al.10 reported an incidence
of 12%. Only two wound complications of our LC group in contrast
to an 18 wound complication in OC group. The elimination of
wound related complication in LC contributed to a more favorable
postoperative outcome in patients with cirrhosis. Also, the absence
of parietal incision in LC group declines the incidence of pulmonary
complications as reported by Poggio et al.7 Also, the reduced
bleeding (anoxic and toxic effect), minimal dissection, short oper-
ative and anesthetic time, all explain the lake of deterioration of
liver function in LC group than OC group. This ﬁnding also reported
by Poggio J et al.7 and Schiff et al.24
In 2003, Puggioni and Wong31 conducted a meta-analysis that
included studies of cirrhotic patients submitted to laparoscopic
cholecystectomy. They conclude that the laproscopic approach for
cholecystectomy offers advantages of less blood loss, shorter
operative time and shorter length of hospitalization. Although LC is
safe procedure for cirrhotic patients, they had a higher index of
conversion to open surgery, longer surgery time, more severe
bleeding, and higher morbidity than noncirrhotic.
The results of this study indicated that LC for cirrhotic patient
with symptomatic gallstones is feasible and relatively safe. Never-
theless, the procedure is still complicated and highly difﬁcult which
associates with signiﬁcant morbidity especially bleeding compli-
cation compared with that of patients without cirrhosis.22,26
LC in cirrhotic patients also, offers fewer hypervascular adhe-
sions postoperatively, this will be advantage for patients having
liver transplantation27–29 and lessen the contamination risk to
medical and paramedical personnel.30
In conclusion: An elective LC should be considered for every
patient with Child class A and early B cirrhosis having symptomatic
gallstone. The results of our study conﬁrm that LC is a safe operative
approach in most patients with Child class A and B and symp-
tomatic gallstone disease. LC offers the following advantages
shorter anesthetic and surgical times, reduced hospital stay, reduce
blood loss, fewer operative and postoperative complications. The
procedure is still complicated and highly difﬁcult which associates
with signiﬁcant morbidity compared with that of patients without
cirrhosis. To achieve these advantages in patients with cirrhosis,
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